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$EVWUDFW %XLOGLQJ ,QIRUPDWLRQ0RGHOLQJ LV DQ LQQRYDWLYH WHFKQRORJ\ FRXSOHGZLWK SURFHVV DQG KXPDQ LQWHUDFWLRQV
%,0 KDV EHHQ XVHG E\ WKH$UFKLWHFWXUH (QJLQHHULQJ DQG&RQVWUXFWLRQ $(& LQGXVWU\ LQ GHYHORSHG DQG GHYHORSLQJ
FRXQWULHV LQFOXGLQJ 0DOD\VLD 7KH UHDVRQ IRU KDYLQJ %,0 LQ SUDFWLFH WULJJHUHG E\ WKH 'LUHFWRU RI 3XEOLF :RUNV
'HSDUWPHQW 3:' LQ ZKRXUJHG FRQVWUXFWLRQ FRPSDQLHV WR DGRSW ,&7 WR HQKDQFH SURGXFWLYLW\ DQG HIILFLHQF\
7KLVSDSHUDLPVWRH[SORUHWKH%,0LPSOHPHQWDWLRQLQ0DOD\VLDQ&RQVWUXFWLRQ,QGXVWU\$OLWHUDWXUHUHYLHZZDVFDUULHG
RXWWRH[SORUHRQH[LVWLQJ%,0LPSOHPHQWDWLRQWKDWLQFOXGHVGHILQLWLRQV%,0DSSOLFDWLRQV%,0EHQHILWVDQG%,0IXWXUH
FKDOOHQJHV 7KH GDWD FROOHFWHG IURP YDULRXV VRXUFHV VXFK DV ERRNV MRXUQDO DUWLFOHV FRQIHUHQFH SDSHUV DQG PDWHULDO
DYDLODEOHRQWKH,QWHUQHWZKLFKUHODWHGWR%,07KHUHYLHZKLJKOLJKWVRQVHYHUDO%,0EHQHILWVUHJDUGLQJILQDQFLDOEHWWHU
LQIRUPDWLRQ FRPPXQLFDWLRQ DQG FRRUGLQDWLRQ UHVSRQG WR FRPSOH[LW\ LPSURYHG YLVXDO LPSURYHG VXVWDLQDELOLW\
LPSURYHG VDIHW\ DQG DOVR FUHDWH VHUYLFH¶V RU EXVLQHVV¶V RSSRUWXQLWLHV1HYHUWKHOHVV LPSOHPHQWLQJ%,0 LV QRWZLWKRXW
FKDOOHQJHV DOWKRXJK LW JDLQV DWWHQWLRQ IURP PDQ\ FRXQWULHV 6RPH LVVXHV UHJDUGLQJ FXOWXUH WHFKQRORJ\ SURFHVV DQG




%,0 LV DPRGHOLQJ WHFKQRORJ\ DQG DVVRFLDWHG VHW RI SURFHVVHV WR SURGXFH FRPPXQLFDWH DQG DQDO\]H GLJLWDO
LQIRUPDWLRQ IRU FRQVWUXFWLRQ OLIHF\FOH  ,W LV D UHYROXWLRQDU\ WHFKQRORJ\DQGSURFHVV WKDW WUDQVIRUPHG WKHZD\
EXLOGLQJDUHGHVLJQHGDQDO\]HGFRQVWUXFWHGDQGPDQDJHG%,0LVDVKDUHGNQRZOHGJHUHVRXUFHIRULQIRUPDWLRQ
DERXW D IDFLOLW\ IRUPLQJ D UHOLDEOH EDVLV IRU GHFLVLRQV GXULQJ LWV OLIH F\FOH GHILQHG DV H[LVWLQJ IURP HDUOLHVW
FRQFHSWLRQWRGHPROLWLRQ$EDVLFSUHPLVHRI%,0LVWKHFROODERUDWLRQE\GLIIHUHQWVWDNHKROGHUVDWGLIIHUHQWSKDVHV
RIWKHOLIHF\FOHRIDIDFLOLW\WRLQVHUWH[WUDFWXSGDWHRUPRGLI\LQIRUPDWLRQLQWKH%,0WRVXSSRUWDQGUHIOHFWWKH
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SXEOLVKHG D FRQVWUXFWLRQ VWUDWHJ\ DUWLFOH WKDW UHTXLUHV WKH VXEPLVVLRQ RI D IXOO\ FROODERUDWLYH ' %,0 ZLWK DOO
SURMHFWDQGDVVHWLQIRUPDWLRQGRFXPHQWDWLRQDQGGDWDEHLQJHOHFWURQLFDVDPLQLPXPE\$V%,0LVZHOO





3:' LQ  ZKR XUJHG FRQVWUXFWLRQ FRPSDQLHV WR DGRSW ,&7 WR HQKDQFH SURGXFWLYLW\ DQG HIILFLHQF\ 7KH
0DOD\VLDQJRYHUQPHQWWKHQDQQRXQFHG%,0DGRSWLRQLQZLWKWKHILUVWLQIUDVWUXFWXUHFRQVWUXFWLRQSURMHFWWKDW
LVWKH1DWLRQDO&DQFHU,QVWLWXWHLQ6HSDQJ&XUUHQWO\WKHSULYDWHDQGSXEOLFVHFWRUDUHLQWKHSRVLWLYHDGRSWLRQ
RI%,0$FFRUGLQJ WR&,'%PRUH WKDQSURMHFWVDUHXWLOL]LQJ WKH%,0FRQFHSWDWDGLIIHUHQW OHYHORIPDWXULW\
P\EXLOGLQJVPDUWRUJP\0HDQZKLOH3:'LVXVLQJ%,0IRULWVSLORWSURMHFWZKLFKLV+HDOWKFDUH&HQWUH7\SH
DW6UL-D\D0DUDQ3DKDQJDQG$GPLQLVWUDWLRQ&RPSOH[3URMHFWRI6XUXKDQMD\D3HQFHJDK5DVXDK0DOD\VLD6350
DW 6KDK$ODP6HODQJRU 3ULPDU\6FKRRO RI0HUX5D\D ,SRK3HUDN DQG  3ULPDU\6FKRRO RI7DQMXQJ0LQ\DN 





,Q WKH 0DOD\VLDQ FRQWH[W &RQVWUXFWLRQ ,QGXVWU\ 0DVWHU 3ODQ DGGUHVVHG WKH LVVXH RI LQHIILFLHQF\ LQ WKH
FRQVWUXFWLRQ LQGXVWU\  &RQIOLFW RI HIILFLHQF\ FRQWULEXWHV WR PDQ\ OLQNLQJ IDFWRUV WKDW ZRUVHQHG SURMHFW
RXWFRPHV7KH LQGXVWU\ IDFHGFRQIOLFW IRU WKH LQHIILFLHQFLHVRISURMHFWRXWFRPHV LQFOXGLQJ WLPHDQGFRVWRYHUUXQ
ORZ SURGXFWLYLW\ SRRU TXDOLW\ WKDW OHDGV WR FXVWRPHU¶V GLVVDWLVIDFWLRQ &RQWUDFWRUV ILQDQFLDO DVSHFWV 
FRQWUDFWRU¶V LPSURSHU SODQQLQJ FRQWUDFWRU¶V SRRU VLWHPDQDJHPHQW LQDGHTXDWH FRQWUDFWRU H[SHULHQFH LQDGHTXDWH
FOLHQW¶VILQDQFHDQGSD\PHQWVIRUFRPSOHWHGZRUNSUREOHPVZLWKVXEFRQWUDFWRUVVKRUWDJHLQPDWHULDOODERUVXSSO\
HTXLSPHQW DYDLODELOLW\ DQG IDLOXUH ODFN RI FRPPXQLFDWLRQ EHWZHHQ SDUWLHV DQGPLVWDNHV GXULQJ WKH FRQVWUXFWLRQ
VWDJHDUHWKHPDLQFDXVHGRISURMHFWGHOD\VEH\RQGFRQWUDFWWLPH

)URPPDQ\SUREOHPV VWDWHG WKHQDWXUHRI FRQVWUXFWLRQ LQGXVWU\ WKDW LV IUDJPHQWHGEHFDPHDPDMRU VRXUFHRI
SUREOHPV DERYH0DQ\ DFNQRZOHGJHG FRQVWUXFWLRQ LQGXVWU\ DV D IUDJPHQWHG LQGXVWU\ ±$ OLQHDU VHTXHQFH
FRQGXFWHGE\SURMHFWSOD\HUV IRU WKHGHVLJQDQGFRQVWUXFWLRQSURFHVVFDXVHGIUDJPHQWDWLRQ WKURXJKRXW WKHSURMHFW
OLIH F\FOH LQ WKH WUDGLWLRQDO SURFXUHPHQWPHWKRG SRLQWHGRXW WKDW WKLVPHWKRG FDXVHGE\ WKH µRYHU WKHZDOO¶
V\QGURPH WKDW OHDGV WR WKHVHSDUDWLRQRI WKHYDULRXVSDUWLHVDQG LQIRUPDWLRQ LQ WKHFRQVWUXFWLRQSURMHFW LQFUHDVHG





DQGIDFLOLW\PDQDJHPHQW WKDWQHHGV WREHGHSOR\HG7KH LPSRUWDQW IHDWXUHVRI%,0DUH WKDW LWSURYLGHVDQREMHFW












%,0 FDQ EH DSSOLHG DW YDULRXV VWDJH RI WKH SURMHFW IURP LQFHSWLRQ WKURXJK SURMHFW GHOLYHU\ %,0 FRYHUV
DVVHVVPHQW RI ,7 XVH LQ WKH GHYHORSPHQWPDQDJHPHQW DQG OHJDO FRPSOLDQFHZLWKLQ WKH IDFLOLW\ OLIHF\FOH IRU WKH
HQWLUHFRQVWUXFWLRQFRPPXQLW\ %,0 LVXVHG IRUPRGHODQDO\VLV FODVKGHWHFWLRQSURGXFW VHOHFWLRQDQGZKROH
SURMHFWFRQFHSWXDOL]DWLRQWRLPSURYHSHUIRUPDQFHDQGTXDOLW\RIFRQVWUXFWLRQSURMHFWV,PSRUWDQWO\%,0DOVR
VXSSRUWV WKHFRQFHSWRI ,QWHJUDWHG3URMHFW'HOLYHU\ ,3'ZKLFK LV DQRYHOSURMHFWGHOLYHU\DSSURDFK WR LQWHJUDWH









%,0DGYDQWDJHVYDU\HLWKHU IRU VKRUWWHUPRU ORQJWHUP LQYHVWPHQW IRU DSURMHFWRUEXVLQHVV LPSURYHPHQW ,W
RIIHUV YDULRXV EHQHILWV WKDW DFNQRZOHGJHG E\ WKH UHVHDUFKHUV 5HIHU 7DEOH  6HYHUDO EHQHILWV RI%,0 KDV EHHQ
GLVFXVVHG RQ LPSURYHPHQW LQ VXVWDLQDELOLW\ IRU LQWHJUDWHG GDWD HQYLURQPHQW  GHVLJQ PDQDJHPHQW DQG






D VROXWLRQ IRU FRPPXQLFDWLRQV DQG LQIRUPDWLRQEDUULHUV LQ$(& LQGXVWU\7KH%,0 WHFKQRORJ\KHOSV WR LPSURYH
FRQVWUXFWLRQ VWDNHKROGHUV¶ YLVXDOL]DWLRQ EHIRUH UHDO FRQVWUXFWLRQ E\ SXWWLQJ WKH EXLOGLQJ LQ D YLUWXDO HQYLURQPHQW
EHIRUHSK\VLFDOFRQVWUXFWLRQ'HVSLWHWUDGLWLRQDOSUDFWLFH%,0WHFKQRORJ\DQGDVVRFLDWHGSURFHVVHVDOORZWR
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DVSHFW RI HIIHFWLYH LPSOHPHQWLQJ %,0 7KH\ IRXQG WKH IDFWRUV VXFK DV ZLOOLQJQHVV WR VKDUH DQG H[FKDQJH
LQIRUPDWLRQNQRZOHGJHDQGHGXFDWLRQDVFULWLFDOWRPRWLYDWLQJPDQDJHUVDQGSURMHFWSDUWLFLSDQWVLQLPSOHPHQWLQJ
%,0$VVXJJHVWHGE\WKHRUJDQL]DWLRQVKRXOGILUVWDOLJQ%,0WHFKQRORJ\ZLWKWKHLUZRUNSURFHVVWRUHDOL]HG




VKRXOG UHDOL]H WKHLU GHJUHH RI LQSXWV WKURXJKRXW WKH SURMHFW OLIHF\FOH ZKHQ LPSOHPHQWLQJ %,0 5HFHQWO\ 
H[SORUHGWKHSRWHQWLDORITXDQWLW\VXUYH\RUSURIHVVLRQDOVWREHFRPHPDMRUSOD\HUVZLWKYDVWDGYDQWDJHVWRLPSURYH
WKHYDOXHRI WKHVHUYLFHV LQ WKH%,0HQYLURQPHQW0HDQZKLOHQHZUROHVVXFKDV%,0PDQDJHUDQGRUJDQL]DWLRQ
VWUXFWXUHRISURMHFWWHDPVDULVHLQ%,0HQDEOHSURMHFWV%\WKLVPHDQV%,0VKRUWO\ZLOOLQYROYHRWKHUFDUULHU
SURVSHFWV7KHUHIRUHGHILQLQJWKHULJKWVDQGUHVSRQVLELOLWLHVDUHFULWLFDOEHWZHHQWHDPPHPEHUVDQGPRGHOXVHUV
0RUHRYHU%,0LVDFURVVERXQGDU\V\VWHPZLWKLQ WKHRUJDQL]DWLRQ UROHVFDQEH UHGHILQHGEDVHGRQ LQGLYLGXDO¶V




7R OHDUQ QHZ WHFKQRORJLFDO LQQRYDWLRQ WKH DELOLW\ RI UHFHLYHUV WR DEVRUE DGDSW DQGPRGLI\ QHZ WHFKQRORJ\
WKURXJK HGXFDWLRQ DQG WUDLQLQJ JLYH D KXJH LPSDFW RQ WR WKH UHFHLYHU WR EHFRPH D VHQGHU RI WHFKQRORJ\ 









)RU %,0 RSWLPXP SHUIRUPDQFH  XUJHG RUJDQL]DWLRQV HLWKHU FRPSDQLHV RU YHQGRUV RU ERWK WR ILQG
VWUDWHJLHVWROHVVHQWKHOHDUQLQJFXUYHRI%,0WUDLQHHVZKLOHSRLQWHGRXWWKHQHHGIRUEHWWHUWUDLQLQJPDWHULDOV
DQGWHFKQLFDOVXSSRUW$OVR WKHVWDIIDELOLW\DQGWKHHIIHFWLYHQHVVRI WKHWUDLQLQJVKRXOGEHH[DPLQHG WR
DOLJQDQDSSURSULDWHWUDLQLQJVWUDWHJ\WKDWZLOOOHDGWRDQHQKDQFHGSURGXFWLYLW\SD\EDFN2QWKHRWKHUKDQG
SURYLGLQJ WKH VWDII ZLWK LQDSSURSULDWH WUDLQLQJ FDQ DOVR UHVXOW LQ QHJDWLYH FRQVHTXHQFHV ,PSRUWDQWO\ LW VKRXOG
HQFRXUDJH DFWLYH SDUWLFLSDWLRQ RI %,0 OHDUQLQJ DQG GHYHORSPHQW ZLWKLQ WKH RUJDQL]DWLRQ DQG SURYLGH OHDUQLQJ
PHFKDQLVPIRUQHZVWDIIVLQWKHRUJDQL]DWLRQ





DQG WR UHGXFHV WKHSHRSOH¶V UHVLVWDQFH WRFKDQJH $OVR  FODLPHG WKDW LQLWLDWLYHVRI VXSHULRUPDQDJHPHQW
SHUVRQQHOLQWKHLQGXVWU\DUHQHHGHGWRLQIOXHQFHWKHVWDIIDQGVXSSRUWWKHUHDGLQHVVRISURFHVVFKDQJHWKDWUHODWHGWR
WKHFXOWXUHZLWKLQWKHRUJDQL]DWLRQDQGDUJXHGWKDW%,0SURMHFWVVWLOOIDFLQJRUJDQL]DWLRQDOFKDOOHQJHVWKDW
OLPLW WKH FROODERUDWLRQ:LWKRXW WKH PRWLYDWLRQ RI DQ LQGLYLGXDO OHDGHUVKLS WR KROG WHDP PHPEHUV IRU HIIHFWLYH
FRPPXQLFDWLRQWKHFROODERUDWLRQRQO\H[LVWVIRULQIRUPDWLRQH[FKDQJHVUDWKHUWKDQLQWHJUDWHGSUREOHPVROYLQJDQG
RSWLPL]DWLRQ,Q WHUPRI WUDLQLQJ DOVRVWDWHG WKDWYLVLEOHVXSSRUWDQG OHDGHUVKLSE\ WKHVHQLRUPDQDJHPHQW LV
SDUDPRXQWWRHQFRXUDJH%,0LPSOHPHQWDWLRQDQGLPSURYHWKHVWDIIVNLOO

)XUWKHUPRUH %,0 VKRXOG HQDEOH YLVXDOL]DWLRQ DQG FDQ DOORZ NQRZOHGJH IORZV LQ WKH FRPSOLFDWHG ZRUNLQJ
HQYLURQPHQWWKURXJKRXWWKHSURMHFWOLIHF\FOHDQGSRLQWHGRXWWKHQHFHVVLW\RILQWHJUDWLRQDPRQJYDULRXV
VWDNHKROGHUV 7KH QHHG RI LQWHJUDWLRQ UHIOHFWV WKH LPSRUWDQFH RI ZLOOLQJQHVV WR VKDUH LQIRUPDWLRQ DPRQJ SURMHFW
VWDNHKROGHUV  %,0 EURDGHQ WKH ZRUN VFRSH RI VWDNHKROGHUV ZKR UHTXLUH DFWLYH LQIRUPDWLRQ VKDULQJ DQG
H[FKDQJH KRZHYHU LQ UHDOLW\%,0RQO\ UHWULHYH LQIRUPDWLRQ DQG UHVRXUFHV 7KXV HIIHFWLYH FRPPXQLFDWLRQ
VWLOOGHSHQGVRQKXPDQDVSHFWDQGRUJDQL]DWLRQDOFXOWXUHWKDWQHHGWREHPDQDJHG









DQG PD\ SURYLGH GLIIHUHQW RUJDQL]DWLRQDO FDSDELOLWLHV +HQFH WKH VWDNHKROGHUV DUH UHTXLUHG WR DVVHVV FXUUHQWO\
DYDLODEOHWHFKQRORJLHVRQWKHPDUNHWZLWKQHFHVVDU\FRQFHUQV7KHVHOHFWLRQRIWKHPRVWDSSURSULDWHVRIWZDUH
VROXWLRQV IRU LQGLYLGXDO ILUPV LV H[WUHPHO\ LPSRUWDQW 6RIWZDUH VKRXOG EH FKRVHQ WR LPSURYH WKH SRWHQWLDO RI WKH
RUJDQL]DWLRQ DIWHU WKH LQYHVWPHQW KDV EHHQPDGH  ,Q DOO FDVHV VRIWZDUH VKRXOG HQKDQFH WKH DELOLW\ RI LQGLYLGXDO
ILUPV WR FRPPXQLFDWH ZLWK RWKHU ILUPV DQG H[FKDQJH LQIRUPDWLRQ UHOLDEO\   DQG   KLJKOLJKWHG WKH
LPSRUWDQFHRI%,0VRIWZDUHVHOHFWLRQEDVHGRQULJKWDQDO\VLVRIFRPSDQ\GHPDQGLQVWHDGRIFKRRVLQJRQPDUNHWLQJ
SURPRWLRQ DV LW FDQ LQIOXHQFH WKHSURMHFW H[HFXWLRQ WKURXJKRXW WKHEXLOGLQJSURFHVV)XUWKHUPRUH WKHGHPDQGRU
DSSURSULDWHWHFKQRORJLFDOFDSDELOLW\LQSURMHFWSOD\HUVZDVKLJKOLJKWHGDVZHOODVVRIWZDUHFRPSDWLELOLW\WR
H[FKDQJH GDWD IRU HIIHFWLYH XVH RI %,0  ,QIRUPDWLRQ FDQQRW EH WUDQVIHUUHG HIIHFWLYHO\ ZLWK SRRU
LQWHURSHUDELOLW\7KH VRIWZDUH DSSOLFDWLRQ DOVR UHTXLUHV WKHSRZHUIXOSURFHVVRU WR UXQ VPRRWKO\ 'XH WR WKDW
RUJDQL]DWLRQVQHHGWRSODQIRUDQXSJUDGHRUFKDQJHZRUNVWDWLRQFDUHIXOO\$WWKHVDPHWLPHWKHRUJDQL]DWLRQPXVW
EHFDUHIXOUHJDUGLQJVHFXULW\WRDOORZVPRRWKFRPPXQLFDWLRQ/RZVHFXULW\DOZD\VUHGXFHVWKHHIILFLHQF\RIUHPRWH
FRPPXQLFDWLRQ LQIRUPDWLRQ VKDULQJ DQG KDUPV WUXVW EHWZHHQ VWDNHKROGHUV  )XUWKHUPRUH KDYLQJ WHFKQLFDO















WUDQVIHUFRPPLWPHQW WR WKHXOWLPDWHRZQHUV7KXVPRGHORZQHUVKLSFRPELQHVZLWKVHFXULW\V\VWHPPD\ LQ WXUQ
UHVWULFWXVHUV¶DFFHVVDQGKLQGHUFRPPXQLFDWLRQ5HJDUGLQJSURFXUHPHQWPHWKRG%,0EDVHGZRUNSURFHVVHV
UHTXLUH VLJQLILFDQW FRQWUDFWXDO FKDQJHV  $FFRUGLQJ WR  VRPH SURMHFW GHOLYHU\ PHWKRGV DUH VXLWDEOH IRU %,0
LPSOHPHQWDWLRQEXWWKHXVHRI'HVLJQDQG%XLOGLVVHHQDVLPSRUWDQWWRH[SORLW%,0EHQHILWVWRWKHIXOOHVW6RPH
UHVHDUFKE\  VXSSRUWHG WKH LPSOHPHQWDWLRQRI%,0FRXSOHGZLWK LQWHJUDWHGSURMHFWGHOLYHU\ IRU VXFFHVVIXO
FROODERUDWLRQ LQ WKHFRQVWUXFWLRQLQGXVWU\%HVLGHVJRYHUQPHQWVWUDWHJ\ZLOOKHOS WRERRVW WKH LPSOHPHQWDWLRQIRU
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